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ABSTRACT 
Background: With the dramatic increase in childhood obesity rates over the last three decades, 
parks can offer an accessible and affordable population-level solution to the important issue of 
youth physical inactivity. The primary purpose of this study was to examine the association of park 
proximity and park features with nearby youth achieving recommended levels of physical activity. 
 
Methods: This community-based study was conducted in Kansas City, Missouri. Valid physical 
activity data were obtained for 191 youth via a parent proxy survey with an overall response rate of 
27.4%. Geographic information systems (GIS) were used to create three measures of park 
proximity within 1 mile of children’s homes. Detailed park characteristic information for all parks 
within 1 mile of the youth (n=146 parks) was obtained via observational audits. Binary logistic 
regression analyses were used to examine the relationship between each park proximity and park 
characteristic variable and the likelihood of youth meeting physical activity recommendations, 
while controlling individual and neighborhood level covariates.  
Results: All youth and female youth who had a park within one-half mile of home were more 
likely to achieve physical activity recommendations than those with no parks nearby. Likewise, all 
youth and male youth with three or more parks within 1 mile were significantly more likely to 
achieve physical activity recommendations than those with only 1 park. Further, youth that had a 
park with a playground within one-half mile or a baseball field within 1 mile of their home were 
more likely to achieve physical activity recommendations. Finally, having a park with particular 
amenities within 1 mile from home (transit stops, traffic signals, picnic tables, grills, trash cans, 
shade, and roads through the park) was also associated with greater odds of achieving physical 
activity recommendations.  
 
Conclusions: Parks are valuable community resources that can play an important role in the battle 
against rising rates of obesity and chronic disease in youth across the country. Better understanding 
the ways in which these settings are associated with physical activity among children can inform 
future research and environmental and policy changes that can promote the health and well-being 
of generations to come. 
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C h a p t e r  1  
INTRODUCTION 
In the past 30 years, childhood obesity has tripled, creating an enormous concern among 
public health officials (National Center for Chronic Disease Prevention and Health Promotion, 
2010a). Obesity prevalence among children aged six to eleven years and adolescents aged twelve 
to nineteen years has increased 13.1% from 1980 to 2008 (NCCDPHP, 2010a; National Center for 
Health Statistics, 2004). The 2007 nationwide Youth Risk Behavior Surveillance System (YRBSS) 
found that approximately 16% of high school students were overweight, and 13% of students were 
obese (Eaton et al., 2008) while the 2007-2008 National Health and Nutrition Examination Survey 
(NHANES) estimated that 17% of children were obese (Ogden, Carroll, Curtin, Lamb, & Flegal, 
2010). According to the U.S. Surgeon General, today approximately 12.5 million children are 
currently overweight (US Department of Health and Human Services, 2009).  
Background and Significance 
Childhood obesity trends are an important concern for public health officials. Studies show 
that children who are overweight are 70% more likely to be overweight or obese as adults (Ferraro, 
Thorpe, & Wilkinson, 2003; NCCDPHP, 2010a), and children who became obese by age 8 are 
more likely to be severely obese as adults (Freedman, Khan, Dietz, Srinivasan, & Berenson, 2001). 
Childhood obesity is significantly associated with increased risk for numerous health concerns 
such as high blood pressure, diabetes, high cholesterol, heart disease, depression, poor health 
status, and premature mortality (Franks et al., 2010; NCCDPHP, 2010a; Yeung, Zhang, Buck 
Louis, Willett, & Hu, 2010).  
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Being physically active can significantly reduce the risk of obesity and obesity-related 
chronic diseases (NCCDPHP, 2010a; USDHHS, 2009). Physical activity (PA) recommendations 
from the 2008 PA Guidelines for Americans specify that children and adolescents should acquire 
60 minutes or more of moderate to vigorous aerobic activity everyday and participate in muscle 
and bone strengthening activities at least three days a week (USDHHS, 2009). However, the 2007 
YRBSS indicated that only about one third (34.6%) of students in grades 9-12 met recommended 
levels of PA. Additionally, 24.9% of students stated they did not achieve these recommended 
amounts on even one day of the week (Eaton et al., 2008).  
Physical Activity 
Youth PA disparities exist by sex, race, and age (Eaton et al., 2008). Statistics show that 
boys (43.7%) are more likely than girls (25.6%) to achieve recommended levels of PA. 
Additionally, differences exist amongst racial/ethnic groups with both Black and Hispanic youth 
achieving less PA than White children. Moreover, PA trends indicate that participation in PA 
decreases as children get older (Eaton et al., 2008; NCCDPHP, 2010b). A recent study found an 
overall decrease in participation of PA of youth aged 12-13 over the last five years (Belanger, 
Gray-Donald, O'Loughlin, Paradis, & Hanley, 2009), while a review of temporal trends in PA 
supported a general decreasing tendency in youth PA with age (Knuth & Hallal, 2009). 
Due to the substantial increase in childhood obesity rates and the decline of participation in 
PA over the past few decades, research paradigms have refocused from narrow individual or 
biological based concepts to a more broad approach, encompassing both social and environmental 
factors related to obesity and PA (Ferreira, van der Horst, Wendel-Vos, Kremers, van Lenthe, & 
Brug, 2007). However, researchers have only recently begun to investigate physical environmental 
An Ecological Approach 
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correlates as possible mechanisms that can facilitate or hinder youth PA (Sallis & Glanz, 2006). A 
current review of environmental correlates of PA in youth found that time spent outdoors was a 
consistent positive determinant of child PA levels (Ferreira et al., 2007). Furthermore, despite 
general declining trends in PA participation, research suggests that leisure time PA appears to be 
increasing over time (Knuth & Hallal, 2009).  
Many neighborhood environmental variables can affect leisure time PA. This has been 
especially apparent in children due to increased susceptibility to environmental mobility barriers 
and consistent concerns regarding parental and youth perceptions of safety, proximity, and access 
(Veitch, Salmon, & Ball, 2010). Neighborhood environmental factors thought to influence 
childhood PA and/or obesity levels include socioeconomic deprivation, inadequate housing, safety 
concerns, lack of street lights or sidewalks, land use diversity, street connectivity, residential 
density, and access to parks, playgrounds, and recreational facilities to name a few (Davison & 
Lawson, 2006; Ferreira et al., 2007; Kligerman, Sallis, Ryan, Frank, & Nader, 2007; Roemmich et 
al., 2006; Singh, Siahpush, & Kogan, 2010).   
Within social ecological PA research and promotion, parks have been viewed as potential 
settings for PA that can have a positive impact on public health (Bedimo-Rung, Mowen, & Cohen, 
2005) due to their relatively low cost and ability to reach a large number of youth (Moody et al., 
2004). Sallis and Glanz (2006) concluded that to reduce or prevent childhood obesity, children 
need access to places where they can be physically active. Research indicates that the most 
important places are outdoors in neighborhoods, public parks, and commercial facilities (Sallis & 
Glanz, 2006). Indeed, a review of physical environment literature concluded that multiple studies 
demonstrated a positive association between children’s PA and public recreational infrastructure 
Parks and Physical Activity 
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including school yards, playgrounds, and open space parks (Davison & Lawson, 2006). Another 
study found that having a recreational or open space within 1 km of home was the strongest 
variable across age groups related to increased walking amongst youth (Frank, Kerr, Chapman, & 
Sallis, 2007). Epstein et al. (2006) examined substituting PA behavior for sedentary behavior 
(screen time) and found that greater access to parks was associated with increased PA when screen 
time was limited (Epstein et al., 2006). 
A variety of park variables, including proximity, size, access, features, condition, and 
safety, have been shown to be associated with youth PA participation. For example, Roemmich et 
al. (2006) found that a greater proportion of park area within a half mile a youth’s residence was 
associated with increased levels of child PA (Roemmich et al., 2006), while another study found 
that park area was positively related to children’s park usage (Loukaitou-Sideris & Sideris, 2010). 
Timperio and colleagues (2004) concluded that perceptions regarding existence of nearby parks 
were associated with increased youth PA. Scott et al. (2007) also found that perceived ease of 
access to recreational facilities (e.g., playing fields, tennis courts, etc) was positively correlated 
with increased PA among adolescent girls. Another study of adolescent girls found that a greater 
number of nearby parks was associated with increased levels of PA (Norman et al., 2006). 
However, in contrast, qualitative studies of places that children play found that parents were 
willing to drive to parks farther away if they had appealing qualities or features (Tucker, Gilliland, 
& Irwin, 2007; Veitch et al., 2006). Park access also may be associated with youth park-based PA, 
possibly due to mobility barriers that children face. For example, parents may have concerns in 
letting their child access a park if it is too far from home or if they have to cross a busy intersection 
to get there (Veitch et al., 2006). Overall, research indicates that both proximity and access 
augment nearby youth PA. 
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Proximity and access are not the only park related variables that can facilitate PA. Within 
parks, research shows that specific programs, features, and quality are associated with PA. 
Amongst urban youth, perceptions of park access, quality, and utilization by friends were 
significant determinants for park-based PA (Ries et al., 2009). Potwarka, Kaczynski, & Flack 
(2008) found that children with a playground within 1 km of their home were significantly 
associated with a healthier weight status, while Cohen et al. (2006) concluded that adolescent girls 
were more likely to participate in moderate to vigorous PA if they lived near more parks, 
especially parks with amenities that encourage walking. Another study found that active recreation 
facilities, sports programs, presence of natural features, and good maintenance and cleanliness 
were the most important factors attracting children to parks (Loukaitou-Sideris & Sideris, 2010).  
Additionally, both parent and child safety concerns present a barrier to youth PA. One 
study of Mexican-American girls found that violent crime could be a significant barrier to outdoor 
PA (Gomez, Johnson, Selva, & Sallis, 2004), while another found that having access to a safe park 
was positively correlated with regular PA among adolescents in urban areas (Babey, Hastert, Yu, 
& Brown, 2008). However, a recent study found no association between objective or perceived 
neighborhood crime and park-based PA in adolescents (Ries et al., 2009). 
 Research indicates that children do not utilize parks equally. Differences exist in sex and 
age for youth park-related PA. Studies indicate that boys are more likely to be physically active in 
parks than girls (Epstein et al., 2006; Moody et al., 2004). Additionally, while one study showed 
that playground equipment is equally reinforcing for younger boys and girls (Roemmich et al., 
2006), another study indicated that playground equipment is mostly designed for toddlers and that 
middle school aged children found parks boring (Veitch et al., 2006).  
Disparities in Park Utilization 
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Another significant issue in utilization of parks may be demographic and socioeconomic 
neighborhood disparities in access to environmental resources that facilitate PA. Specifically, 
disparities in availability and access to parks and recreation areas have been recognized as an 
important research endeavor (Taylor, Floyd, Whitt-Glover, & Brooks, 2007). Several studies have 
concluded that areas with higher minority and/or low income populations generally have fewer 
parks and recreation spaces (Estabrooks, Lee, & Gyurcsik, 2003; Moore, Diez Roux, Evenson, 
McGinn, & Brines, 2008; Powell, Slater, Chaloupka, & Harper, 2006). Additionally, several youth 
studies have examined neighborhood disparities in park accessibility and have reported similar 
trends (Babey, Hastert, & Brown, 2007; Gordon-Larsen, Nelson, Page, & Popkin, 2006). 
Overall, a growing body of evidence suggests that parks play an important role in youth 
PA. Relatively few studies have examined how parks influence youth PA. For example, Kaczynski 
and Henderson (2007) reviewed 50 park and recreation studies, but only 8 were focused on 
associations with youth PA. Moreover, parks can vary greatly in size, features, and condition, 
while environmental barriers (e.g., busy streets) can inhibit park use. Therefore, it is necessary to 
evaluate park and neighborhood determinants of PA. Despite prior research, few studies have 
comprehensively examined how attributes such as park proximity, access, features, quality, and the 
surrounding neighborhood are associated with youth PA levels.  
Statement of the Problem 
To enhance this important area of research, this study will involve detailed park audits and 
surveys of neighborhood residents surrounding each park in order to increase understanding of the 
relationship between parks and youth PA. The primary purpose of this study is to examine the 
association of park characteristics with the PA levels of nearby youth. Better understanding the 
Purpose of the Study 
7 
 
ways in which park and neighborhood characteristics are associated with PA among children can 
inform future research and environmental and policy changes aimed at improving the use of open 
spaces and reducing obesity amongst youth.  Specifically, two related research questions will be 
explored: 
1. Is park 
proximity associated with nearby youth achieving recommended levels of physical 
activity? 
2. Which 
park features are associated with nearby youth achieving recommended levels of physical 
activity? 
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C h a p t e r  2  
REVIEW OF LITERATURE 
Increasing trends in childhood obesity combined with decreasing levels of PA have created 
an enormous concern for public health officials (NCCDPHP, 2010a; NCCDPHP, 2010b). Obese 
children are more likely to be obese as adults and have greater risk for numerous health issues 
including diabetes, heart disease, and premature mortality (Freedman et al., 2001; USDHHS, 
2009). Sufficient PA can significantly reduce risk of childhood obesity. However, only about one 
third of today’s youth are meeting recommended PA guidelines (Eaton et al., 2008). Moreover, 
national trends indicate an overall decrease in youth PA that worsens with age (Belanger et al., 
2009; Eaton et al., 2008).  
Background  
According to ecological approaches to active living, multiple social and physical 
environmental variables influence our decisions to participate in PA (Sallis et al., 2006). Although 
individual behavior modification is widely studied, there is limited explanatory power of individual 
approaches to increasing PA. Individual factors can explain only about 30% of the variance, while 
70% of variance comes from other sources (Sallis, Owen, & Fisher, 2008). Built environment 
research is a fairly new concept, but has the potential to generate broader, more permanent effects 
(Sallis & Glanz, 2006). Therefore, PA research paradigms have recently refocused from individual 
attributes and behavioral-based interventions to a broad ecological approach encompassing both 
social and environmental factors (Ferreira et al., 2007).  
Environmental Correlates of Physical Activity 
Multiple neighborhood environmental variables are associated with childhood PA and 
hence obesity rates among youth. In a study of neighborhood socioeconomic and built environment 
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variables, Singh and colleagues (2010) examined data from the 2007 National Survey for 
Children’s Health for 91, 642 children aged birth to seventeen years. They looked at the 
combinations of both social and physical environmental factors with childhood obesity rates and 
reported that children in neighborhoods lacking access to sidewalks, parks, playgrounds, and 
recreation centers were at 20-45% increased odds of overweight and obesity than children with 
such access (Singh et al., 2010). Furthermore, they found that these effects were greater for 
females and young children. Another study of ninety-eight White or Mexican American 
adolescents, median age 16.2 years, evaluated neighborhood characteristics and found similar 
results (Kligerman et al., 2007). Specifically, the authors evaluated neighborhood “walkability” 
correlates such as land use diversity, residential and commercial density, and street connectivity 
within a half mile radius and found a positive association with minutes of moderate to vigorous PA 
for White and Mexican American adolescents. However, this particular study did not find an 
association between environmental variables and body mass index, nor were specific recreation 
variables related to amount of PA (Kligerman et al., 2007).  On the other hand, Roemmich et al. 
(2006) examined access to parks and recreational facilities and youth PA in 59 children aged four 
to seven years. In comparing objective accelerometer data from three weekdays and one weekend 
day with GIS measurements of neighborhood environmental variables, they found that both greater 
neighborhood park area and increased residential housing density were associated with increased 
child PA levels (Roemmich et al., 2006). Several other studies acknowledge that built 
environmental factors (e.g., urban sprawl, land use, public resources) can play an influential role in 
youth PA (Dunton, Kaplan, Wolch, Jerrett, & Reynolds, 2009; Galvez, Pearl, & Yen, 2010; Razani 
& Tester, 2010).  
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Within the broader built environment literature, parks are recognized as important 
influences on PA.  In fact, in a summary of built environmental contributions to childhood obesity, 
Sallis and Glanz (2006) discuss strategies for environmental change stating that “strongest 
evidence links access to recreational facilities and programs with child and adolescent PA”. A 
Report on Recommendations of the Task Force on Community Preventive Services on increasing 
PA strongly recommends the creation of or enhanced access to places to be physically active (e.g., 
parks) (Centers for Disease Control and Prevention [CDC], 2001). Parks, specifically, have been 
acknowledged as important for promoting PA (Kaczynski & Henderson, 2007; Moody et al., 2004; 
Potwarka, Kaczynski, & Flack, 2008) and have enormous potential to improve the health of large 
populations (Mowen, Kaczynski, & Cohen, 2008). 
Parks and Physical Activity 
The significance of park-related PA to overall public health was apparent to Bedimo-Rung 
and colleagues (2005), who suggested that benefits of park use include social, psychological, 
environmental, economic, and health dimensions. They discussed multiple correlates of park use 
relating to PA levels and summarized results with a model (Figure 1). This model forms a 
conceptual basis for studying neighborhood and specifically park characteristics related to PA. It 
identifies six conceptual areas and four geographic areas that are important to consider. Conceptual 
areas include features, condition, access, esthetics, safety, and policies. The four geographic areas 
include activity areas, supporting areas, overall park, and surrounding neighborhoods (Bedimo-
Rung et al., 2005).  
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Figure 1. Environmental classification of park attributes. (Bedimo-Rung et al., 2005).  
Another conceptual model identifying objective and subjective variables for youth park-
based PA is shown in Figure 2. This model by Loukaitou-Sideris and Sideris (2010) divides 
characteristics into three categories: neighborhood characteristics (e.g., crime rates, population size 
and density, racial composition), park characteristics (e.g. park size, active recreation facilities, 
condition), and user characteristics/behavior (e.g., age, race/ethnicity). Although similar to the first 
model, Figure 2 explicitly focuses on youth PA, identifying specific characteristics to explore. 
Indeed, several studies show a positive relationship between neighborhood park variables 
and youth PA. A review by Davison and Lawson (2006) of twenty-one studies explored the 
association of PA with recreational infrastructure in youth age three to eighteen. They found an 
overall positive association between recreational infrastructure (most commonly school yards, 
playgrounds, and open space parks) and children’s PA. A study by Moody and colleagues (2004) 
also explored the potential of parks to promote youth PA. Their survey of public park and 
recreation directors assessing PA programming for 3-17 year olds in San Diego County found that 
an average of 373 youths participated in recreation center-based PA for a given weekday. They 
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Figure 2. Conceptual model: Obejctive and Subjective Variables for Youth Park-Based Physical Activity (Loukaitou-
Sideris & Sideris, 2010). 
 
concluded that parks and recreation centers had the potential to positively impact PA for a large 
number of youth (Moody et al., 2004). The following sections explore various dimensions of parks 
that have been examined in relation to youth PA. 
Park Proximity 
In examining park-related PA literature, park proximity consistently appears to be a major 
contributing factor. Kaczynski and Henderson (2007) reviewed 50 studies examining park and 
recreation correlates of PA, most including a measure of proximity. They found that 40 out of 50 
studies indicated at least some positive correlations, and that proximity to parks was generally 
related to increased levels of PA (Kaczynski & Henderson, 2007). Roemmich et al. (2006) concur 
that proximity to parks has strong associations with PA, as they found that greater proportion of 
park area within ½ mile was associated with increased levels of youth PA. Another study examined 
travel diary data from over 3000 adolescents in Atlanta and found that having at least one 
recreation or open space within 1 km of home was the built environment aspect most related to 
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both frequency (at least once over two days) and duration (greater than .5 miles) of walking in 
youth (Frank et al., 2007).  
The total number of parks was also strongly represented in the literature, likely due to its 
relationship with proximity. A study examining the relationship of both perceived and objectively 
measured number and proximity of parks found a positive association for youth PA (Scott, 
Evenson, Cohen, & Cox, 2007). Perceptions of 1,367 sixth grade girls along with GIS objectively 
measured PA sites within 1 mile of participants’ homes indicated that the number and proximity of 
recreational facilities were associated with increased PA. Likewise, a study by Norman et al. 
(2006) used accelerometers to measure the PA of 799 adolescents, ages eleven to fifteen, and GIS 
to measure access to recreational variables within 1 mile of participants’ homes. Their results 
indicated that number of parks and recreational facilities was positively associated with PA in girls. 
Park Features  
Research also indicates that within parks, the presence and quality of specific features, as 
well as factors such as cleanliness, and programming, can influence PA. Indeed, one prominent 
study among adults reported that the number of features in a park was more important that its size 
or distance from study participants (Kaczynski, Potwarka, & Saelens, 2008). Furthermore, park 
facilities were more important than amenities, and specifically park trails had the highest odds of 
predicting PA. 
In youth, a study utilizing direct observation of 100 parks along with a survey of 897 
children and 348 parents assessed variables that bring children to the park and had similar results 
(Loukaitou-Sideris & Sideris, 2010). The authors hypothesized that both objective and subjective 
variables affected youth park use. They found that playgrounds, including slides and swings, were 
utilized most often by girls, while boys most frequently reported using playing fields, including 
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soccer fields, basketball courts, and baseball or softball diamonds. Again, park area was found to 
be positively associated with park usage for youth (i.e., larger parks tended to attract more 
children).  Overall, while middle school aged youth showed little interest in park-based PA, the 
most important factors related to park usage were active recreation facilities and sports programs, 
presence of natural features, and good maintenance and cleanliness (Loukaitou-Sideris & Sideris, 
2010).  
Other research indicates that different park variables can have different effects. A 
qualitative examination of perceptions among 78 parents found playgrounds and equipment to be 
important. However, they commented that those were mostly designed for younger children and 
that older children found parks “boring” due to a lack of engaging equipment making certain parks 
unappealing for parents with children of various ages (Veitch et al., 2006). Also, contrary to 
previous research on park proximity, parents in the study indicated a willingness to drive to parks 
farther away if they had desirable facilities. Similarly, another study by Tucker, Gilliland, and 
Irwin (2007) interviewed 82 parents at parks in Ontario regarding park utilization, proximity, and 
likes/dislikes. Approximately half of those interviewed traveled more than 4 km to a park of their 
choice, indicating that park location was not as important as amenities. The main reasons for 
choosing a park included water attractions, shade, swings, and cleanliness (Tucker et al., 2007). 
A study by Cohen and colleagues (2006) used accelerometer data from 1556 sixth grade 
girls to examine associations of PA with park proximity, type and features. They found that girls 
who live within ½ mile of parks with playgrounds, basketball courts, multi-purpose rooms, 
walking paths, swimming areas, and tracks had higher amounts of PA. Additionally, park 
amenities such as streetlights, floodlights, shaded areas, and drinking fountains were related to 
increased PA in adolescent girls (Cohen et al., 2006). Potwarka and colleagues (2008) examined 
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the relationship between availability of thirteen specific park facilities in 52 parks with the body 
mass index of 108 children aged two to seventeen. Their findings indicated that park playgrounds 
within 1 km of the children’s home were a significant predictor of being a healthy weight. Children 
who had such amenities nearby were five times more likely to have a healthy body mass index. 
However, no associations with children’s weight status were found for park proximity variables – 
distance to the closest park, number of parks within 1 km, or amount of park area within 1 km 
(Potwarka et al., 2008). 
Park and Neighborhood Safety 
Other studies have explored the extent to which perceived and objectively measured park 
and neighborhood safety may present barriers to youth PA. A study by Gomez and colleagues 
(2004) examined density of neighborhood violent crimes, distance to the nearest open play space, 
and outdoor PA in 177 mostly Mexican American seventh graders. Their results indicated that 
violent crimes presented a significant barrier to outdoor play for Mexican American girls (Gomez 
et al., 2004). Similarly, a study by Babey et al. (2008) of 4010 California adolescents, ages 12 to 17 
examined the relationship between PA and access to a safe park across various neighborhood and 
socioeconomic status variables. Their findings indicate that among urban youth, access to a safe 
park was positively associated with regular PA (Babey et al., 2008). 
However, a study by Ries and colleagues (2009) of 329 adolescents in Baltimore found no 
associations between objective or perceived neighborhood crime and park-based PA. Using a web 
based survey of students’ perceptions, accelerometers, and GIS measures of park availability and 
crime, they found that the increased likelihood of adolescent park use was positively associated 
with perceptions of greater park availability, quality, and use by peers, but no associations were 
found for perceived or objectively measured crime (Ries et al., 2009). 
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Both objective and subjective measures have evaluated parks and the neighborhoods 
surrounding parks, but the majority of studies are focused on adults. Limited research has 
evaluated neighborhood levels of PA in youth and the presence/condition of youth-specific park 
features (age-related play equipment or areas, parental support features, etc).  Moreover, existing 
literature has reported mixed results. A review of environmental correlates of PA indicated that 
proximity to parks was generally associated with increased PA for adults, but that the relationship 
between parks and youth PA had been studied less often (Kaczynski & Henderson, 2007). 
Additional studies are needed to better understand park-related correlates of youth PA.  
Summary 
Overall, a growing and convincing body of evidence increasingly indicates that parks play 
a vital role in youth PA. However, the majority of studies to date have examined simple proximity 
to parks and more often have focused on adult populations (Kaczynski & Henderson, 2007). Parks 
can vary in size, features, and condition. According to several researchers, studies concerning 
parks “have generally by default considered all parks and playgrounds to have the same elements 
and qualities, despite the awareness that they may differ substantially on these characteristics” 
(Saelens et al., 2006). The research reviewed in this chapter indicates that park and neighborhood 
environmental variables can influence children’s use of parks. However, only a small number of 
studies have individually examined factors such as proximity, features, and access. Therefore, this 
study will examine the association between park environmental correlates and the PA of nearby 
youth. In particular, it will explore how park proximity and park features (e.g., facilities and 
amenities) are associated with nearby youth achieving recommended levels of PA.  
 
 
17 
 
Chapter 3 
METHODOLOGY 
This cross-sectional study involved three integrated components. The first component 
utilized geographic information system (GIS) technology to gather exposure data regarding the 
availability and size of parks in neighborhoods across Kansas City, Missouri. The second 
component included audits of 146 parks in order to gather exposure data on park attributes such as 
facilities, amenities, and condition. Lastly, a survey was mailed to randomly selected households in 
the neighborhoods surrounding each park to gather information about youth PA behavior as well as 
neighborhood perceptions and park use. The following sections describe the study setting, 
sampling and data collection, measures, and analyses. 
This study took place in Kansas City, Missouri (KCMO). The City of Kansas City, 
Missouri encompasses 318 square miles in Jackson, Clay, Cass, and Platte counties and is the 
largest city in Missouri with an estimated population of 475,830 (KCMO, 2009). KCMO forms the 
anchor for the Kansas City Metropolitan Area that spreads into Kansas and has an estimated 
population of close to 2 million. U.S. Census Data from 2000 indicate that 51.7% of the population 
is female while 48.3% are male. KCMO has abundant racial diversity with a mix of white (57.6%), 
black (31.2%), Hispanic (6.9%), other (3.2%), American Indian (1.2%), and Vietnamese (0.7%) 
residents. Approximately 2.4% of the population is of two or more ethnicities (City Data, 2009). 
KCMO has a wide age range of residents, with approximately 28% under the age of 20, 52% 
between 20-54 years old, and 20% being 55 years and older (U.S. Census Data, 2000). Specific to 
this study’s target population, this translates into around 133,232 youth under the age of 20 in the 
Study Setting 
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       Figure 3. Map of KCMO Park Districts 
city of Kansas City, Missouri alone relying on 
local park and recreation services for PA 
opportunities.  
The Kansas City Missouri Parks and 
Recreation Department (KCMO PARD) 
manages and maintains approximately 12,000 
acres of parkland, including 219 parks, 132 
miles of boulevards and parkways, 47 fountains, 
87 ornamental structures, 10 community centers, 
27 lakes, 38 miles of trails and bikeways, 105 
tennis courts, five golf courses and four 
museums (KCMO PARD, 2009). The 219 parks 
are divided among three main regions - north, 
central, and south, as shown in Figure 3. KCMO 
PARD has received national recognition for its beautiful 
parks and is committed “to improving the quality of life by providing recreational, leisure and 
aesthetic opportunities for all residents, and by conserving and enhancing the environment” 
(KCMO PARD, 2009).  
Sampling and Data Collection
This study was conducted concurrently with a project funded by the Robert Wood Johnson 
Foundation’s Active Living Research (RWJF ALR) program to develop the Community Park 
Audit Tool (CPAT), a user-friendly measurement tool that enables diverse stakeholders to quickly 
and reliably audit community parks for their potential to promote youth PA (Kaczynski & Wilhelm 
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Stanis, 2009). A key component of the RWJF ALR study was to test the CPAT in a wide variety of 
parks with a diverse group of community stakeholders. The current study piggybacked on the 
RWJF project by surveying households living within ½ mile of that study’s main parks in order to 
obtain information about youth PA behavior. 
This study began with the 60 parks utilized in the RWJF ALR project that were selected to 
represent a diverse mix of quality, size, and features, as well as being geographically dispersed 
across Kansas City, Missouri. Given the multiple locations included in this study, a probability 
cluster sampling technique was used to identify the study sample. Specifically, the sampling frame 
of potential survey respondents was created by initially identifying all census blocks within ½ mile 
of each park. A random sample of approximately 66 addresses from each cluster of blocks was 
purchased from a market research company (Survey Sampling International). The final starting 
sample included a total of 3906 households.  
Mail surveys have a number of benefits in that they can efficiently and economically 
collect data from a large number of people, offer anonymity to responders which may increase 
truthfulness in answering, and can be filled out at the convenience of the participant (Vaske, 2008). 
However, surveys have limitations such as low response rates. In a qualitative review, Harvey 
(1987) found that follow-ups, preliminary notification, stamped reply envelopes, and monetary 
incentives were important factors for increasing response rates. This study incorporated several of 
these strategies within a modified Dillman mailing protocol (Dillman, 2000), including four waves 
of survey mailings and a reminder postcard. The preliminary mailing included a cover letter 
(Appendix B), the full survey instrument (Appendix C), a prepaid return envelope that was coded 
to aid in response tracking, and a complimentary parks and recreation community center pass. The 
cover letter introduced the study and included an endorsement by the local government and 
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described the participant’s eligibility to win one of ten $50 prize incentives upon survey 
completion. Approximately one week later, a reminder post card was sent to all selected 
participants. After another 2 weeks, a second wave of surveys was mailed out to all non-
responding addresses. After an additional 3 weeks, a third package with the same contents was 
mailed out. With response rates still somewhat low, a shortened version of the survey (that 
included pertinent youth-related questions) was mailed out a week later as part of the fourth wave 
protocol (Appendix D). In order to reduce possible discrepancies between exposure and outcome 
data, survey distribution and the majority of park audits were conducted simultaneously within a 
30-60 day time period.  
Park Proximity 
Measures 
As some research suggests, proximity to parks can be examined in multiple ways 
(Kaczynski & Henderson, 2007; Lachowycz & Jones, 2011). This study measured proximity with 
three variables: distance to the closest park, total number of parks, and total park acreage. A GIS 
shape file of the KC park system was initially obtained from the city of Kansas City, Missouri. GIS 
(ArcView 9.3) was utilized to calculate network distances to all of the parks within 1 mile of each 
household using the household address and the centroids of the parks. Network distance measures 
to an area centroid have been shown to be a more precise measure of park proximity than using 
Euclidian distances (Oh & Jeong, 2007; Lee & Moudon, 2008). All parks were visited (described 
further below) to determine that they were accessible and useable for physical activity. The shape 
file and the list of parks within 1 mile of each household was then edited to exclude non-useable 
parks. A variable was created to indicate whether the youth had a park within ¼ mile (yes/no), ½ 
mile (yes/no), and 1 mile (yes/no). As well, the total number of parks within ¼ mile, ½ mile, and 1 
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mile was calculated. Finally, the total number of acres of park space within ¼ mile, ½ mile, and 1 
mile was also calculated. Total acreage for a park was included if the centroid of the park fell 
within the specified distance. 
Park Characteristics  
All of the parks within 1 mile of study households (n=146 parks) were audited using the 
CPAT. Park audits of the original 60 parks were completed by pairs of community stakeholders as 
part of the RWJF ALR project. However, due to the dispersion of survey responses, an additional 
86 parks were audited by two trained research assistants to ensure that all parks within 1 mile of 
respondents’ homes were included (as suggested by Veitch et al., 2011). All auditors completed a 
CPAT training workshop, practiced auditing at least one park, and were given a CPAT guidebook 
for field use. 
The CPAT is a comprehensive audit tool that is six pages long and contains four sections: 
park information, access and surrounding neighborhood, park activity areas, and park quality and 
safety (Appendix A). In field testing with pairs of community stakeholders, the CPAT demonstrated 
a very high degree of inter-rater reliability for the vast majority of the items in the tool (i.e., percent 
agreement between the two auditors exceeded 70%, with most items well above 80% or higher).   
The CPAT provided in-depth information regarding the presence/absence of 14 park 
facilities (playgrounds, sports fields, baseball fields, swimming pools, splash pads, basketball 
courts, tennis courts, volleyball courts, trails, fitness stations, skate parks, dog parks, green spaces, 
and lakes) and 25 amenities (transit stops, car parking, bike racks, sidewalks, external trails, bike 
lanes, traffic signals, restrooms, drinking fountains, benches, picnic tables, picnic shelters, grills, 
trash cans, vending machines, shade, rules posted about animals, animal waste bags, lights, park 
monitored, emergency devices, threatening behaviors, neighborhood visibility, roads through the 
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park, and dangerous spots). The resulting data were then dichotomized into parks having or not 
having a specific feature. Park facility and amenity variables were then created for all youth 
indicating whether or not they had a park containing each feature within ½ mile and 1 mile of their 
home. 
Survey of Neighborhood Residents 
Data from study participants were gathered via a survey that was 6 pages front and back in 
length that captured participant demographics, PA behavior, and neighborhood perceptions, among 
other information (Appendices C, D). The socio-demographic data collected included information 
to calculate parent and youth body mass index, race/ethnicity, gender, age, and income. 
In another part of the survey, the adult respondent was asked to report youth PA data for 
one child (ages 3-17 and living at home) whose birthday was next in the calendar year. Previous 
studies have indicated that there is strong agreement between child-reported and proxy-reported 
moderate to vigorous PA information (Dowda et al., 2007; Sallis & Saelens, 2000; Welk, Corbin, 
& Dale, 2000). Youth PA participation was measured via a parental proxy survey question 
validated by Prochaska et al. (2001) asking the following: Thinking about the child’s moderate to 
vigorous physical activities, over the past 7 days, on how many days was this child moderately to 
vigorously active for a total of at least 60 minutes per day? Resulting PA data were then 
dichotomized into meeting (five or more days per week) or not meeting (less than five days per 
week) national PA recommendations for youth (Prochaska et al., 2001).  
Additionally, using data from the Kansas City, Missouri police department, neighborhood 
crime was measured by aggregating the total of nine different crimes (homicide, rape, robbery, 
aggravated assault, burglary, stealing, stolen auto, non-aggravated assault, and arson) for each 
census tract that contained a study household.   
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Numerous analyses were conducted to address the proposed research questions and to 
explore how park environments are related to youth PA. For the first research question, binary 
logistic regression was used to examine the association between all park proximity variables 
(closest park, number of parks, and total park acreage within ¼ mile, ½ mile, and 1 mile 
boundaries) and the odds of youth achieving recommended levels of PA. Regarding number of 
parks and park space proximity variables, multiple analyses were conducted to compare between 
subgroups (i.e., using both 0 parks within ½ mile and 1 park within ½ mile as the reference group).    
To address the second research question, binary logistic regression was used to determine the odds 
of youth meeting PA recommendations based on whether a youth had each park facility and 
amenity within ½ mile and 1 mile from home. All analyses controlled for gender, age, race, 
income, body mass index, and neighborhood crime. Findings were considered significant at 
p<.05. 
Analyses 
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C h a p t e r  4  
RESULTS 
This chapter will present the study’s findings regarding associations between park 
proximity and features and PA levels of youth. Initially, descriptive information is provided, 
including the survey response rate, sample distribution, sample characteristics, and youth PA 
participation. This section will then describe the results of analyses for each research question, 
including associations between proximity and features variables and the likelihood of youth 
meeting PA recommendations. 
As described in chapter three, a total of 3906 neighborhood and park surveys were mailed 
out across Kansas City, Missouri. Of those surveys, 649 were returned by the postal service as 
undeliverable. An additional eight surveys were returned blank. In total, 893 surveys were returned 
partially or fully completed. This resulted in an overall response rate of 27.4% (893/(3906-649)). 
This response rate is comparable to the 21% reported by Tilt (2010) in another recent mail survey 
study about parks and neighborhood-based PA. Of the completed surveys, 229 respondents 
indicated that there was a child between the ages of three and seventeen living in the household. 
However, 38 surveys were missing youth PA data, leaving a total of 191 valid responses for the 
present analyses. These youth were distributed across 85 census tracts in Kansas City, Missouri for 
an average of 2.2 youth per tract and a median of 1.5 youth per tract. Because 42 of the 85 census 
tracts (49%) had only one youth, it was determined that multilevel modeling to account for 
clustering effects was not warranted.  
Response Rate and Distribution 
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Sample Characteristics
In this study, the youth sample was fairly representative of the Kansas City population with 
respect to gender, race, and income. Table 1 provides information regarding characteristics of the 
youth in the sample. Of the 191 youth, there were similar numbers of males (49.5%) and females 
(50.5%), with three having no gender specified. These percentages reflect previously reported 
gender statistics for all of Kansas City, Missouri, where females comprise a slightly greater 
percentage (51.7%) of the population (U.S. Census Data, 2000). Children ages 3-5 years comprised 
14.4% of the sample, adolescents ages 6-12 years accounted for 54.3%, and teens 13-17 years 
encompassed 31.4%. The mean age for the full youth sample was 10.36 years (SD = 4.00), with 
10.62 years (SD = 3.83) for males and 10.19 years (SD = 4.13) for females. The mean body mass 
index across all youth was 20.95 (SD 4.86), with a total of 24.4% being obese (n=40). This was 
slightly higher than nationwide statistics stating approximately 17% of children and adolescents 
aged 2-19 years are obese (CDC, 2011). There were a slightly higher percentage of males that were 
overweight (20.0%) as compared to females (11.9%), but a greater percentage of females were 
obese (27.4%) as compared to males (21.3%).  
  
The pattern of racial and ethnic distribution was similar to that of the entire Kansas City, 
Missouri population (City Data, 2009). Approximately 8.6% of youth were of Hispanic origin, 
with the percentage for males (9.8%) slightly higher than females (7.4%). With respect to race, the 
majority of the youth sample was White (60.0%), followed by Black (26.5%), Asian (4.9%), Other 
(3.2%), American Indian/Alaska Native (1.6%), and 3.8% marking 2 or more races. When all non-
White races (Black, Asian, American Indian/Alaska Native, and Other) were aggregated together, 
they comprised 36.2% of the youth sample.  
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Table 1 
Descriptive Characteristics of Youth in Sample 
         
Youth Characteristics Total   Male   Female 
n %   n %   n % 
Total Sample 191 100.0%  93 49.5%  95 50.5% 
         
Age (yrs)         
Child (3-5) 27 14.4%  12 13.0%  14 14.7% 
Adolescent (6-12) 102 54.3%  51 55.4%  51 53.7% 
Teen (13-17) 59 31.4%  29 31.5%  30 31.6% 
Mean 10.36 (SD 4.00)  10.62 (SD 3.83)  10.2 (SD 4.13) 
         
Body Mass Index         
Underweight 4 2.4%  3 3.8%  1 1.2% 
Normal 94 57.3%  44 55.0%  50 59.5% 
Overweight 26 15.9%  16 20.0%  10 11.9% 
Obese 40 24.4%  17 21.3%  23 27.4% 
Mean 20.95 (SD 4.86)  21.01 (SD 4.79)  20.9 (SD 4.96) 
         
Ethnicity         
Hispanic 16 8.6%  9 9.8%%  7 7.4% 
Non-Hispanic 171 91.4%  83 90.2%  87 92.6% 
         
Race         
American Indian/ Alaska Native 3 1.6% 
 
3 3.3% 
 
0 0.0% 
Asian 9 4.9% 4 4.4% 5 5.4% 
Black 49 26.5%  23 25.3%  26 28.0% 
Native Hawaiian/ Pacific Islander 0 0.0% 
 
0 0.0% 
 
0 0.0% 
White 111 60.0% 55 60.4% 56 60.2% 
Other 6 3.2%  4 4.4%  2 2.2% 
2 or more races 7 3.8%  2 2.2%  4 4.3% 
         
White 111 60.0%  55 60.4%  56 60.2% 
Non-White 67 36.2%  34 37.4%  33 35.5% 
2 or more races 7 3.8%  2 2.2%  4 4.3% 
         
Household Income         
< $25,000 25 13.7%  12 13.3%  13 14.3% 
$25,000-$74,999 82 45.1%  41 45.6%  40 44.0% 
>$75,000 75 41.2%   37 41.1%   38 41.8% 
Note: Numbers in cells do not always sum to total because certain demographic data were missing for some youth. 
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In this study, youth were divided into three household income categories. Approximately 
13.7% of the youth households fell into the low income category (less than $25,000/year), 45.1% 
were moderate ($25,000-$74,999/year), and 41.2% had a high household income (greater than  
$75,000/year). This distribution is similar to that of Kansas City, Missouri which has a median 
household income of $39,230 and 14% of residents at or below the poverty line (U.S Census Data, 
2000). 
Adult survey respondents also indicated the number of days per week that the selected 
youth in the household was physically active for at least 60 minutes per day. These PA data were 
then dichotomized into meeting (five or more days per week) or not meeting (less than five days 
per week) national PA recommendations for youth. Table 2 shows that less than half of youth met 
recommendations (46.6%), with males (47.3%) having a slightly greater percentage than females 
(45.3%). These results are slightly higher than 2007 YRBSS statistics where only 34.6% of 
students met recommendations, but they are similar with respect to the gender differences (Eaton et 
al., 2008). 
Table 2 
Number of Youth Meeting Physical Activity Recommendations 
 
Physical Activity Level Total   Male   Female 
n %   N %   n % 
Meets PA Recommendations 89 46.6% 
 
44 47.3% 
 
43 45.3% 
Does Not Meet PA Recommendations 102 53.4%   49 52.7%   52 54.7% 
Note: Numbers do not always sum to total because certain demographic data were missing for some youth. 
 
 The first research question examined the association between park proximity and youth PA. 
Proximity was examined with three variables: distance to the closest park, total number of parks, 
and total park acreage. Table 3 depicts the descriptive proximity characteristics for the youth 
Park Proximity 
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sample. Approximately 13.1% had a park within a quarter mile, 39.3% were within a half mile of a 
park, and 78.5% had their closest park within one mile. Across all closest park categories, males 
showed slightly higher percentages than females indicating overall greater proximity. 
Table 3 
Park Proximity Descriptives 
         
Park Proximity Variable Total   Male   Female 
n % n % n % 
Closest Parka         
¼ mile or less 25 13.1%  14 15.1%  10 10.5% 
½ mile or less 75 39.3%  43 46.2%  31 32.6% 
1 mile or less 150 78.5%  78 83.9%  69 72.6% 
         
Number of Parks         
½ mile - 0 parks 115 60.2%  50 53.8%  63 66.3% 
½ mile - 1 park 57 29.8%  32 34.4%  24 25.3% 
½ mile - 2 or more parks  19 9.9%  11 11.8%  8 8.4% 
         
1 mile - 0 parks 41 21.5%  15 16.1%  26 27.4% 
1 mile - 1 park 50 26.2%  25 26.9%  24 25.3% 
1 mile - 2 parks 42 22.0%  21 22.6%  20 21.1% 
1 mile - 3 or more parks 58 30.4%  32 34.4%  25 26.3% 
         
Park Space          
¼ mile - 0 acres 166 86.9%  79 84.9%  85 89.5% 
¼ mile - 0.1- 4.9 acres 13 6.8%  7 7.5%  6 6.3% 
¼ mile - 5 or more acres 12 6.3%  7 7.5%  4 4.2% 
         
½ mile - 0 acres 115 60.2%  50 53.8%  63 66.3% 
½ mile - 0.1- 9.9 acres 34 17.8%  20 21.5%  14 14.7% 
½ mile - 10-19.9 acres 23 12.0%  13 14.0%  10 10.5% 
½ mile - 20 or more acres 19 9.9%  10 10.8%  8 8.4% 
         
1 mile - 0 acres 41 21.5%  15 16.1%  26 27.4% 
1 mile - 0.1- 19.9 acres 55 28.8%  28 30.1%  26 27.4% 
1 mile - 20-49.9 acres 52 27.2%  27 29.0%  23 24.2% 
1 mile - 50 or more acres 43 22.5%   23 24.7%   20 21.1% 
Note: numbers in cells do not always sum to total due to missing demographic data for some youth.  
a 41 youth in the sample did not have a park within 1 mile. 
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With respect to the total number of parks, ¼ mile, ½ mile, and 1 mile perimeters were 
explored. However, the data for the cut point of ¼ mile were redundant with the closest park within 
¼ mile data presented above and therefore are not reported in the second section of Table 3. Over 
half the total sample (60.2%) had no parks within ½ mile, 29.8% had one park within ½ mile, and 
9.9% had two or more parks. At the 1 mile cut point, only 41 youth (21.5%) did not have any 
parks, 26.2% had 1 park, 22.0% had 2 parks, and 30.4% had three or more parks. Again, females 
appeared less proximal to parks with a greater percentage having no park within a ½ mile (66.3%) 
or 1 mile (27.4%) versus males (53.8% and 16.1%, respectively). Additionally, there were fewer 
females having 1, 2, or 3 or more parks within ½ mile and 1 mile boundaries. 
 With regards to total park space, park acreage within ¼ mile, ½ mile and 1 mile perimeters 
was calculated. A majority of youth (86.9%) had no park acreage within ¼ mile of their homes, 
6.8% had less than 5 acres, and 6.3% had 5 or more than acres (Table 3). At the ½ mile cut point, 
60.2% of youth had no park acreage, 17.8% had less than 10 acres, 12% had 10-20 acres, and 9.9% 
had 20 or more acres. Within a one mile radius, youth were more evenly divided, with 21.5% 
having 0 acres, 28.8% having between 0 and 20 acres, 27.2% having 20-50 acres, and 22.5% 
having 50 or more acres of park space.  
 Binary logistic regression analyses were used to examine the relationship between each 
park proximity variable (independent variable) and the likelihood of youth meeting PA 
recommendations (dependent variable), while controlling for gender, age group, race category, 
income category, BMI, and census tract crime total. These analyses are shown in Table 4. For all 
analyses, the top group of each set was used as the reference group.  
 For proximity to the closest park, there were significant differences for all youth and 
female youth at the ½ mile cut point (Table 4). For the total sample, youth who had a park within 
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½ mile were two and a half times more likely to meet PA recommendations compared to those 
who had no parks within ½ mile (OR = 2.59, 95% CI = 1.24, 5.41). For female youth, those who 
had a park within ½ mile, were more than three times more likely to meet PA recommendations 
than those without a park (OR = 3.27, 95% CI = 1.08, 9.94).   
With respect to the total number of parks, Table 4 shows that for all youth, those who had 
one park within ½ mile were over twice as likely to meet PA recommendations as those with no 
parks within ½ mile (OR = 2.29, 95% CI = 1.03, 5.09). However, youth with 2 or more parks 
within ½ mile were no more likely to meet recommendations than those with only 1 park (OR 
=1.02, 95% CI = 0.24-4.39).  
 In the one mile analyses, youth who had 3 or more parks within one mile were almost four 
times more likely to meet PA recommendations as compared to those having no parks (OR = 3.85, 
95% CI = 1.29, 11.52). When explored by gender, males with 3 or more parks within a mile were 
almost 15 times more likely to achieve PA recommendations as those who had no parks (OR = 
14.73, 95% CI = 1.26, 172.65). When examining the full sample of youth who had at least one 
park within a mile, those who had 3 or more parks were almost five times more likely to achieve 
PA recommendations than those having only one park (OR = 4.79, 95% CI = 1.63, 14.04). 
Similarly, male youth with 3 or more parks were over 17 times more likely to achieve PA 
recommendations compared to those with only 1 park within a mile (OR = 17.45, 95% CI = 1.46, 
208.01). 
  Finally, the total amount of park acreage was aggregated within ¼ mile, ½ mile, and 1 
mile. As shown in the latter half of Table 4, only youth having between 10 and 20 acres of park 
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Table 4 
Association of Park Proximity with Meeting Physical Activity Recommendations 
            
Park Proximity Analysis Total   Male   Female 
n OR 95% CI   n OR 95% CI   n OR 95% CI 
Closest Park 
           0 parks 155 1.00 
  
76 1.00 
  
79 1.00 
 ¼ mile or lessa 155 0.86 0.29-2.54 
 
76 1.05 0.19-5.67 
 
79 0.75 0.15-3.77 
½ mile or lessa 155   2.59* 1.24-5.41 
 
76 2.22 0.68-7.23 
 
79   3.27* 1.08-9.94 
1 mile or lessa 155 1.72 0.71-4.16 
 
76 2.71 0.56-13.09 
 
79 1.36 0.44-4.16 
 
           Number of Parks 
           ½ mile - 0 parks 155 1.00 
  
76 1.00 
  
79 1.00 
 ½ mile - 1 park 155   2.29* 1.03-5.09 
 
76 2.19 0.60-8.04 
 
79 2.89 0.92-9.14 
½ mile - 2 or more parks 155 2.28 0.65-8.03 
 
76 2.31 0.35-15.15 
 
79 1.95 0.23-16.78 
 
           ½ mile - 1 park 57 
   
31 1.00 
  
27 1.00 
 ½ mile - 2 or more parks 57 1.02 0.24-4.39 
 
31 1.47 0.18-11.95 
 
27 0.61 0.06-6.70 
 
           1 mile - 0 parks 155 1.00 
  
76 1.00 
  
79 1.00 
 1 mile - 1 park 155 0.97 0.35-2.71 
 
76 0.98 0.16-6.19 
 
79 0.95 0.24-3.79 
1 mile - 2 parks 155 1.76 0.59-5.22 
 
76 4.98 0.66-37.66 
 
79 1.04 0.25-4.30 
1 mile - 3 or more parks 155  3.85* 1.29-11.52 
 
76 14.73* 1.26-172.65 
 
79 2.89 0.68-12.21 
 
           1 mile - 1 park 124 1.00 
  
65 1.00 
  
59 1.00 
 1 mile - 2 parks 124 2.07 0.72-5.98 
 
65 5.36 0.81-35.45 
 
59 1.19 0.26-5.52 
1 mile - 3 or more parks 124   4.79* 1.63-14.04 
 
65 17.45* 1.46-208.01 
 
59 3.62 0.78-16.94 
* p<.05 
a The reference group for each closest park analysis is 0 parks within the specified distance. 
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Table 4 (continued) 
Association of Park Proximity with Meeting Physical Activity Recommendations 
            
Park Proximity Analysis Total    Male    Female 
n OR 95% CI   n OR 95% CI   n OR 95% CI 
Park Space 
           ¼ mile - 0 acres 155 1.00 
  
76 1.00 
  
79 1.00 
 ¼ mile - 0.1-4.9 acres 155 0.66 0.14-3.08 
 
76 0.53 0.03-8.12 
 
79 1.47 0.16-13.65 
¼ mile - 5 or more acres 155 0.96 0.22-4.19 
 
76 1.76 0.16-19.50 
 
79 0.37 0.03-4.26 
 
           ¼ mile - 0.1-4.9 acres 23 1.00 
  
13 1.00 
  
10 1.00 
 ¼ mile - 5 or more acres 23 1.66 0.29-9.69 
 
13 16.00 0.72-354.80 
 
10 0.46 0.02-8.99 
 
           ½ mile - 0 acres 155 1.00 
  
76 1.00 
  
79 1.00 
 ½ mile - 0.1-9.9 acres 155 1.78 0.66-4.85 
 
76 1.21 0.24-6.08 
 
79 2.74 0.59-12.67 
½ mile - 10-19.9 acres 155   3.52* 1.09-11.36 
 
76 4.11 0.68-24.97 
 
79 5.69 0.63-51.42 
½ mile - 20 or more acres 155 3.33 0.90-12.35 
 
76 2.55 0.24-27.45 
 
79 2.96 0.55-16.10 
 
           ½ mile - 0.1-9.9 acres 57 1.00 
  
31 1.00 
  
26 1.00 
 ½ mile - 10-19.99 acres 57 2.07 0.40-10.61 
 
31 1.35 0.14-13.05 
 
26 1.94 0.05-70.53 
½ mile - 20 or more acres 57 1.70 0.31-9.49 
 
31 2.65 0.11-61.82 
 
26 0.58 0.04-8.93 
 
           1 mile - 0 acres 155 1.00 
  
76 1.00 
  
79 1.00 
 1 mile - 0.1-19.9 acres 155 1.10 0.41-2.99 
 
76 1.51 0.27-8.48 
 
79 1.03 0.28-3.82 
1 mile - 20-49.9 acres 155 2.24 0.79-6.37 
 
76 4.24 0.67-26.6 
 
79 1.69 0.43-6.61 
1 mile - 50 or more acres 155 2.68 0.88-8.17 
 
76 5.69 0.66-48.85 
 
79 1.60 0.37-6.95 
 
           1 mile - 0.1-9.9 acres 124 1.00 
  
65 1.00 
  
59 1.00 
 1 mile - 20-49.9 acres 124 2.26 0.88-5.82 
 
65 2.58 0.60-11.05 
 
59 2.08 0.50-8.64 
1 mile - 50 or more acres 124   2.94* 1.04-8.29   65 3.65 0.56-23.68   59 1.74 0.40-7.53 
* p<.05. 
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space within a ½ mile were significantly more likely to achieve PA recommendations than those 
having no acreage (OR = 3.52, 95% CI = 1.09, 11.36). However, when examining only those youth 
with at least some park space within one mile, youth with more than 50 acres were almost 3 times 
more likely to achieve PA recommendations that those having less than 10 acres (OR = 2.94, 95% 
CI = 1.04, 8.29).  
Trained auditors completed the CPAT for a total of 146 parks in Kansas City, Missouri, 
capturing in-depth park characteristic information. The second research question examined the 
association between park features and youth PA. As described in chapter three, features were 
divided into 14 facilities and 25 amenities. Due to the fact that some features were observed 
infrequently in parks and were uncommon within ½ mile or 1 mile (let alone ¼ mile), even amongst 
the full sample of youth, the impact of having a feature was only explored for ½ mile and 1 mile cut 
points. Further, due to reduced sample sizes, the descriptive data and the binary logistic regression 
analyses that follow are not disaggregated by gender.  
Park Features 
Table 5 depicts the availability of all park facilities for youth in the sample. With respect to 
facilities, the total sample had the greatest percentages of youth within a ½ mile of green spaces 
(39.3%), playgrounds (32.6%), and baseball fields (25.8%), while no youth had volleyball courts, 
fitness stations, skate parks, or dog parks within a park within ½ mile from home. At the 1 mile 
boundary, a majority of youth had at least one green space (79.8%) or a playground (71.9%), over 
half had a trail (58.4%), while few had a skate park (7.9%), volleyball court (5.6%), fitness stations 
(5.6%), or a dog park (3.4%).  
With regard to amenities within a ½ mile, Table 6 shows youth frequently had parks that 
offered car parking (42.7%), traffic signals (36.0%), and sidewalks (34.8%), while very few 
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youth had parks that contained threatening behavior (3.4%), bike lanes (2.2%), bike racks 
(2.2%), or vending machines (1.1%). No youth had a park within a ½ mile containing an 
emergency device. At the 1 mile boundary, a majority of youth had parks with car parking 
(77.5%), trash cans (75.3%), and traffic signals (73.0%), while amenities such as bike racks 
(5.6%), vending machines (2.2%), and emergency devices (2.2%) remained sparse. 
Table 5 
Availability of Park Facilities within 
 ½ Mile and 1 Mile of Sample Youth 
  
Park Facilities Variable Total 
½ Mile   1 Mile 
n %   n % 
Green Space 35 39.3%  71 79.8% 
Playground 29 32.6%  64 71.9% 
Baseball Field 23 25.8%  50 56.2% 
Trail 18 20.2%  52 58.4% 
Basketball Court 16 18.0%  38 42.7% 
Tennis Court 9 10.1%  32 36.0% 
Sports Field 6 6.7%  22 25.8% 
Swimming Pool 4 4.5%  9 10.1% 
Lake 3 3.4%  18 20.2% 
Splash Pad 2 2.2%  10 11.2% 
Skate Park 0 0.0%  7 7.9% 
Volleyball Court 0 0.0%  5 5.6% 
Fitness Station 0 0.0%  5 5.6% 
Dog Park 0 0.0%  3 3.4% 
Note: Percentages represent those who had a feature within ½ mile or 1 
mile. 
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Table 6 
Availability of Park Amenities within 
 ½ Mile and 1 Mile of Sample Youth 
 
Park Amenities Variable Total 
½ Mile   1 Mile 
n %  n % 
Car Parking  38 42.7%  69 77.5% 
Traffic Signal 32 36.0%  65 73.0% 
Sidewalk 31 34.8%  62 69.7% 
Trash Cans 30 33.7%  67 75.3% 
Benches 29 32.6%  65 73.0% 
Picnic Table 29 32.6%  63 70.8% 
Neighborhood Visible 23 25.8%  61 68.5% 
Lights 22 24.7%  48 53.9% 
Grill 20 22.5%  55 61.8% 
Transit Stop 20 22.5%  42 47.2% 
Shade 17 19.1%  52 58.4% 
Drinking Fountain 17 19.1%  43 48.3% 
Picnic Shelter 11 12.4%  36 40.4% 
Roads Through Park 9 10.1%  33 37.1% 
Restroom 8 9.0%  35 39.3% 
External Trail 7 7.9%  25 28.1% 
Park Monitored 7 7.9%  19 21.3% 
Dangerous Spots 6 6.7%  36 40.4% 
Rule Posted-Animals 6 6.7%  28 31.5% 
Animal Waste Bags  6 6.7%  24 27.0% 
Threatening Behavior 3 3.4%  10 11.2% 
Bike Lane 2 2.2%  6 6.7% 
Bike Rack 2 2.2%  5 5.6% 
Vending 1 1.1%  2 2.2% 
Emergency Device 0 0.0%  2 2.2% 
Note: Percentages represent those who had a feature within ½ mile or 1 
mile. 
 
Table 7 shows the association of youth having park facilities within a ½ mile and 1 mile 
and the odds of meeting PA recommendations, while controlling for gender, age group, race 
category, BMI category and tract crime total. For all facilities and amenities analyses, the 
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reference group was youth who did not have a park with the facility or amenity within ½ mile or 
1 mile. 
The majority of facilities examined displayed a positive relationship with youth meeting 
PA recommendations at both the ½ mile and 1 mile boundary, with several reaching statistical 
significance (Table 7). For the entire youth sample, those who had a park offering a playground 
within ½ mile were two and a half times more likely to meet PA recommendations than those 
without a playground (OR = 2.51, 95% CI = 1.11, 5.65), while youth who had a park with a  
Table 7 
Association of Park Facilities with Meeting Physical Activity 
Recommendations 
      
Park Facilities        ½ Mile                1 Mile       
  OR 95% CI   OR 95% CI 
Playground 2.51* 1.11-5.65  2.07 0.94-4.57 
Sports Field 2.89 0.27-31.27  1.25 0.51-3.06 
Baseball Field 2.52 0.96-6.60  2.88* 1.33-6.26 
Swimming Pool 1.79 0.28-11.30  1.58 0.49-5.13 
Splash Pad n/a n/a  1.44 0.43-4.81 
Basketball Court 1.20 0.45-3.17  1.88 0.88-4.03 
Tennis Court 0.68 0.21-2.16  1.33 0.63-2.81 
Volleyball Court n/a n/a  2.49 0.42-14.97 
Trail 1.27 0.54-3.00  2.05 0.99-4.23 
Fitness Station n/a n/a  4.14 0.42-40.56 
Skate Park n/a n/a  3.05 0.52-17.90 
Dog Park n/a n/a  4.08 0.31-54.41 
Green Space 1.26 0.60-2.64  1.72 0.71-4.16 
Lake 0.59 0.09-3.78  1.14 0.46-2.85 
* p < .05.  
For all analyses, the reference group was youth who did not have the park feature within ½ 
mile or 1 mile.  
n/a indicates no features at the specified distance. 
 
baseball field within 1 mile were almost 3 times as likely to meet PA recommendations (OR = 
2.88, 95% CI = 1.33, 6.26). As well, it should be noted that although the association did not quite 
37 
 
reach statistical significance (OR = 2.05, 95% CI = 0.99, 4.23), youth having a park containing a 
trail within 1 mile displayed an increased likelihood of meeting PA recommendations.   
With respect to amenities, Table 8 shows the association of youth having the 25 
amenities within ½ mile and 1 mile and the odds of meeting PA recommendations.  
Table 8 
Association of Park Amenities with Meeting Physical Activity Recommendations 
 
Park Amenities 
  
½ Mile         1 Mile 
OR 95% CI  OR 95% CI 
Transit Stop 1.38 0.56-3.37  2.17* 1.02-4.63 
Car Parking  1.39 0.67-2.87  1.51 0.65-3.52 
Bike Rack n/a n/a  0.46 0.10-2.05 
Sidewalk 1.42 0.66-3.04  1.92 0.90-4.10 
External Trail 0.51 0.13-1.96  0.9 0.42-1.93 
Bike Lane n/a n/a  0.51 0.13-1.96 
Traffic Signal 2.11 0.95-4.67  2.65* 1.19-5.92 
Restroom 0.84 0.22-3.22  1.28 0.59-2.77 
Drinking Fountain 1.01 0.40-2.56  1.15 0.55-2.39 
Benches 1.48 0.69-3.17  1.85 0.82-4.17 
Picnic Table 1.91 0.84-4.32  2.47* 1.14-5.34 
Picnic Shelter 1.44 0.50-4.14  1.73 0.82-3.68 
Grill 1.65 0.64-4.23  2.77* 1.31-5.85 
Trash Cans 1.68 0.78-3.63  2.40* 1.07-5.38 
Vending n/a n/a  0.72 0.05-9.85 
Shade 0.73 0.28-1.92  2.37* 1.15-4.87 
Rule Posted-Animals 1.17 0.27-5.11  0.96 0.43-2.14 
Animal Waste Bag  1.44 0.32-6.43  1.17 0.50-2.74 
Lights 1.87 0.77-4.56  1.47 0.70-3.09 
Park Monitored 0.76 0.17-3.45  0.82 0.34-1.97 
Emergency Device n/a n/a  0.95 0.12-7.70 
Threatening Behavior n/a n/a  1.46 0.42-5.09 
Neighborhood Visible 0.98 0.41-2.38  1.63 0.78-3.43 
Roads Through Park 2.01 0.55-7.41  3.09* 1.32-7.25 
Dangerous Spots 0.34 0.09-1.34   1.22 0.59-2.54 
* p < .05;  
For all analyses, the reference group was youth who did not have the park feature within ½ mile or 1 
mile.  
n/a indicates no features at the specified distance. 
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The results of binary logistic regression analyses indicated no statistical significance for any 
amenity at the ½ mile boundary. At the 1 mile boundary, however, several amenities exhibited 
statically significant positive associations with youth meeting PA recommendations. Youth were 
more than twice as likely to achieve PA recommendations if they were within 1 mile of a park 
that had transit stops (OR = 2.17, 95% CI = 1.02, 4.63), traffic signals (OR = 2.65, 95% CI = 
1.19, 5.92), picnic tables (OR = 2.47, 95% CI = 1.14, 5.34), grills (OR = 2.77, 95% CI = 1.31, 
5.85), trash cans (OR = 2.40, 95% CI = 1.07, 5.38), or shade (OR = 2.37, 95% CI = 1.15, 4.87). 
Youth were more than three times as likely to achieve PA recommendations if they were within 
1 mile of a park that had roads through it (OR = 3.09, 95% CI = 1.32, 7.25).  
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C h a p t e r  5  
DISCUSSION 
With the dramatic increase in childhood obesity rates over the last three decades, it is 
important to explore population level solutions to youth physical inactivity. Given their availability 
throughout communities, parks are an accessible and affordable resource for facilitating youth PA. 
A variety of park variables, including proximity, access, size, features, and condition can influence 
PA in parks. Therefore, it is necessary to evaluate park determinants of youth PA. The primary 
purpose of this study was to examine the association of park proximity and park features with the 
PA levels of nearby youth. Detailed park audits, GIS data, and household surveys were utilized to 
explore two overall research questions:  
1. Is park 
proximity associated with nearby youth achieving recommended levels of physical 
activity? 
2. Which 
park features are associated with nearby youth achieving recommended levels of physical 
activity? 
In this study, the relationship between park proximity and youth meeting PA 
recommendations was examined in three ways: distance to closest park, number of parks within 
¼ mile, ½ mile and 1 mile, and total park acreage within ¼ mile, ½ mile and 1 mile. Findings for 
all three proximity variables agree with the majority of the literature that increased proximity to a 
park is positively related to youth PA. Indeed, a review of the literature by Kaczynski and 
Henderson (2007) found that in most, if not all of the studies, proximity to a park was generally a 
Park Proximity and Youth Physical Activity 
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positive correlate of PA. Additionally, a more recent review by Lachowycz and Jones (2011) 
showed that six out of 14 studies among children and teenagers reported positive associations of 
green space and PA. 
With respect to distance to the closest park, all youth and females with their closest park 
within ½ mile or less were two to three times more likely to achieve PA recommendations than 
those without a park within 1 mile. This is similar to previous research that found increased park 
use, especially by children, if the park was within walking distance (McCormack, Rock, Toohey, 
& Hignell, 2010). Frank and colleagues (2007) also found that adolescents having at least one 
recreation or open space within 1 km of home was the neighborhood attribute most related to 
both frequency (at least once over two days) and duration (greater than .5 miles) of walking 
among youth. This may be due to increased objective or perceived park accessibility by the 
parent or the child. Parks that are more proximal may be actively commuted to more often. 
Additionally, parental perceptions of safety may be greater if a park is closer (i.e., shorter 
walking distances to the park may help parents feel “safer” letting their children actively 
commute or play there). For example, Veitch et al. (2010) found that parents had concerns in 
letting their child access a park if it was too far from home or if they have to cross a busy 
intersection to get there. 
The second proximity variable explored the total number of parks within ½ mile and 1 
mile of all sample youth. The results indicated that compared to having no parks, youth that had 
1 park within a ½ mile or 3 or more parks within 1 mile were more likely to meet PA 
recommendations. When explored by gender, male youth who had a 3 or more parks within 1 
mile as opposed to no parks were significantly more likely to achieve recommendations. When 
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comparing having 3 or more parks within 1 mile to only having 1 park, both total youth and male 
youth were significantly more likely to achieve PA recommendations.  
Several studies agree with these findings that having a greater number of parks nearby 
can increase PA behavior. A study  by Scott and colleagues (2007) examining the relationship of 
both perceived and objectively measured number and proximity of parks found that objectively 
measured PA sites within 1 mile of participants’ homes was associated with increased PA among 
youth. This could be due to the increased likelihood of having specific features available (i.e., 
having several parks nearby may increase the chance of a child having a playground close to 
their home). Additionally, children may take a variety of routes throughout their neighborhood to 
access points of interest (e.g., school, friend’s house, babysitter) and the increased odds of 
meeting PA recommendations may be due to greater ease of accessing a park in multiple 
directions (i.e., having a greater number of parks in a youth’s neighborhood may lend itself to an 
increased likelihood of incorporating park-based PA into everyday activities). In contrast to our 
findings that males with a greater number of parks were more likely to achieve PA 
recommendations, Norman and colleagues (2006), when examining both parks and recreation 
facilities, found that the total number of resources was positively associated with PA in girls. 
However, these disparate findings could be due to gender-related differences in parental 
perceptions of safety, in that  when taking into account only parks, parents may feel safer letting 
male youth play outside. For example, Gomez et al (2004) found that violent crimes presented a 
significant barrier to outdoor play specifically for Mexican American girls. 
With respect to total park acreage within ½ mile and 1 mile, this study found that youth 
were more likely to achieve PA recommendations if they lived within ½ mile of 10-19.9 acres of 
park space compared to 0 park acres. Roemmich et al. (2006) concur that proximity to parks has 
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strong associations with PA, as they found that a greater proportion of park area within ½ mile 
was associated with increased levels of youth PA. Likewise, Loukaitou-Sideris and Sideris 
(2010) also noted that park area was found to be positively associated with park usage for all 
youth. When examining youth with at least some park space within 1 mile, this study found that 
youth with more than 50 acres within 1 mile were almost 3 times more likely to achieve PA 
recommendations. These results may reflect subconscious park choices by youth related to 
spatial characteristics (i.e., larger parks may attract more children because they are more visually 
appealing). A study by Boone-Heinonen et al. (2010) found that greater green space coverage 
was positively associated with youth reporting bouts of PA participation. Additionally, larger 
parks may offer a greater variety of facilities and amenities that appeal to youth populations.  
  The relationship between park features and youth meeting PA recommendations was 
observed by evaluating the availability of 14 park facilities and 25 amenities within ½ mile and 1 
mile boundaries. This study found that youth having a park with a playground within ½ mile of 
their home were two and a half times more likely to achieve PA recommendations. Youth with a 
baseball field within 1 mile of their home were almost three times more likely to achieve PA 
recommendations. Additionally, youth having a park containing a trail within 1 mile displayed an 
increased likelihood of meeting PA recommendations. Again, these results are reflective of the 
literature concerning park features. A qualitative examination of parents found playgrounds and 
equipment were important to youth PA (Veitch et al., 2006), while Potwarka and colleagues (2008) 
found that park playgrounds within 1 km of the children’s home were a significant predictor of 
being a healthy weight. Cohen and colleagues (2006) found that girls who live within ½ mile of 
Park Features and Youth Physical Activity 
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parks with playgrounds had higher amounts of PA, while research by Floyd and colleagues (2008) 
shows that parks with playgrounds in diverse neighborhoods can be the site of high levels of PA.  
This study’s findings regarding baseball fields contrast with previous research. For 
example, a study by Cohen et al. (2007) found that baseball fields had lower percentages of time 
used than other park target areas. Likewise, Floyd and colleagues (2008) reported that ball 
diamonds had lower energy expenditure than activity areas such as playgrounds or basketball 
courts. Moreover, several studies found that park areas used for competitive team sports, such as 
baseball fields, were primarily used by males which could further reduce the total number of users 
(Cohen et al., 2007; Loukaitou-Sideris and Sideris, 2010). Thought not directly tested in our study, 
the present results may be indicative of community sports leagues promoting use of baseball fields 
within parks, thereby increasing the odds that local youth meet PA recommendations. Additionally, 
the presence of a baseball field within a park may attract patrons for alternative forms of park-
based PA. 
With respect to trails, several studies of adults agree that parks with walking paths and 
trails are visited more often (Reed et al., 2008) and are more likely to lead to the park being used 
for PA (Kaczynski, Potwarka, & Saelens, 2008). This study is first to the author’s knowledge that 
suggests that parks with trails may be important for youth PA as well. However, these results could 
simply reflect parental preferences for mutli-use parks, as actual usage of park trails by youth was 
not recorded. In contrast to this study’s findings, Veitch et al. (2011) found that children that had a 
walking path in the closest public open space actually spent more time using a computer, possibly 
reducing time spent being physically active. 
The significance of specific park facilities could be because parks containing a variety of 
facilities and amenities support a myriad of users (Kaczynski et al., 2008; Giles-Corti et al., 
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2005). McCormack et al. (2010) suggested that parks containing a variety of features supporting 
both structured and unstructured PA were important for encouraging park use. Additionally, park 
facility and amenity preferences may vary by age. Parents may look for parks with features that 
suit both children and adults, while differences may exist in youth of varying ages. Veitch et al. 
(2010) indicated that older children found parks “boring” due to a lack of engaging equipment 
making certain parks unappealing for parents with children of various ages. Furthermore, a wider 
variety of features may satisfy differences in gender or cultural-based preferences.  Loukaitou-
Sideris and Sideris (2010) found that playgrounds, including slides and swings, were most often 
utilized by girls, while boys most frequently reported using playing fields, including soccer 
fields, basketball courts, and baseball or softball diamonds. Timperio and colleagues (2008) also 
reported that certain features were important to PA among children, but that those varied by 
gender. They found that playgrounds were positively associated with PA for boys, while shade 
was positively associated with PA for girls. Finally, a study by Perry, Saelens, and Thompson 
(2010) showed that in addition to being male, being Latino was associated with higher use of 
court and field parks. This study supports the concept that parks containing a variety of facilities 
may contribute to increased PA in youth. 
 With respect to amenities, no significant relationships were observed at the ½ mile 
boundary. However, parks within 1 mile of the youths’ home that had transit stops, traffic 
signals, picnic tables, grills, trash cans, shade, and roads through the park were all associated 
with greater odds of youth achieving PA recommendations. The literature agrees that certain 
supporting amenities can affect PA levels. A review by McCormack and colleagues (2010) 
showed that both adults and children report amenities such as restrooms, water fountains, 
barbeques, picnic areas, seating, signage, and shade as all important within parks. Additionally, 
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Cohen et al. (2006) found that park amenities such as streetlights, floodlights, shaded areas, and 
drinking fountains were related to increased PA in adolescent girls, while Tucker and colleagues 
(2007) found that parents’ main reasons for choosing a park included water attractions, shade, 
swings, and cleanliness.  
Some studies suggest that parks that provide greater numbers of amenities may allow 
patrons to utilize parks for longer periods of time which may increase PA levels (Ries et al., 
2008; McCormack et al., 2010). Significant supporting amenities in our study may be due to 
enhanced accessibility and safety (e.g., transit stops, traffic signals, roads through the park) as 
well as comfort variables (e.g., shade, picnic tables, grills, trash cans) that support park usage.  
Amenities that support passive types of activities such as shade or picnic tables for sitting may 
offer parents a relaxing option while letting their children play. Furthermore, parks that support 
both active and passive activities may lure a greater variety of patrons (even those not seeking 
PA) into incidentally being active by means of active transport to the park or to reach desired 
park features (i.e. walking to the park for a family cookout). For example, Tilt and colleagues 
(2010) found that adults with children in the household most frequently walked to parks 
compared to other destinations. In summary, a variety of park features are important to youth 
PA. Moreover, individual characteristics such as gender, age, and race may also influence 
preferences for different facilities or amenities within parks.  
Limitations to this study included a lower than expected response rate of 27.4%. 
However, this rate is comparable to the 21% reported by Tilt (2010) in another recent mail 
survey study about parks and neighborhood-based PA. A low response rate can lead to sampling 
bias if unequal nonresponse exists among the participants regarding exposure and/or outcome 
Study Limitations and Strengths  
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variables. However, comparing successive survey waves is a common type of non-response 
extrapolation method where persons who responded to later waves are expected to be similar to 
nonrespondents due to increased stimulus (Armstrong & Overton, 1977). Chi-square analyses of 
all four waves of surveys in this study showed no significant differences between respondents to 
different waves for several youth variables, including gender, age, race, or meeting PA 
recommendations.  
Additionally, the youth sample characteristics with respect to geographic distribution, 
age, ethnicity, and race appeared representative of the greater Kansas City, Missouri population, 
while body mass index and percentages of youth meeting PA recommendations were similar to 
nationwide data (CDC, 2011). Some studies suggest that lower response rates may yield similar 
if not more accurate measurements, and that lower response rates do not necessarily equal lower 
accuracy (Visser, Krosnick, Marquette and Curtin, 1996; Holbrook et al., 2005).   
The smaller response rate paired with missing survey data for some covariates led to a 
smaller youth sample size for analysis than anticipated (n=155). This problem was exacerbated 
when exploring associations within the two separate gender groups. Further, the dispersion of 
youth across the city meant that multilevel modeling to determine prospective neighborhood 
level effects was not possible. However, significant results with smaller samples can be viewed 
as a stronger relationship, while the greater geographic distribution of youth in this study may 
enhance external validity.    
Another possible limitation of this study is the inability to assume causality within results 
due to its cross-sectional design (i.e., inability to establish a temporal relationship between park 
characteristics and youth PA). However, Kaczynski and Mowen (2011) found that adults placing 
a greater importance on neighborhood open space were not any more likely to live near a park. 
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Further, even those persons who placed little importance on open space were more likely to 
engage in park-based PA when living near parks. These findings suggest that the relationship 
observed between parks and PA is not solely accounted for by self-selection, possibly increasing 
the ability to draw more definitive conclusions about causality. Nevertheless, longitudinal 
research examining the role of parks in promoting youth PA may provide invaluable insight and 
prove to be a worthwhile research endeavor. Finally, this study may be limited by a lack of direct 
measurement of youth PA. However, due to the range of ages explored in this study, use of a 
validated parental proxy survey measure (Prochaska et al., 2001) to assess youth PA was deemed 
appropriate.   
A strength of this study was the inclusion of all parks within sample youths’ 
neighborhoods, a limitation and future research suggestion noted in Veitch et al.’s (2011) study.  
Other studies have looked at individual proximity variables, such as a youth’s closest park. 
However, with the inclusion of all parks within one mile, this study examined three different 
proximity variables: closest park, total number of parks, and total park acreage. Additionally, this 
study involved a large number of detailed park audits (n= 146), including in-depth information 
on the availability of 14 facilities and 25 amenities. Moreover, although not included in the 
present analyses, information regarding the usability and condition of all park facilities and 
amenities as well as overall park quality was collected. Finally, this study controlled for multiple 
individual and neighborhood level characteristics that are known to be related to PA such as 
gender, age, race, income, body mass index, and neighborhood crime.   
This study highlights the need to inform policy makers about the importance of parks in 
providing opportunities for PA among youth. Parks and recreation agencies should consider ways 
Practical Implications and Suggestions for Future Research 
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to provide youth with improved accessibility to parks, such as through increased size and number 
of neighborhood-based parks as well as enhancing accessibility variables such as transit stops or 
traffic signals on adjacent roads. Furthermore, our results indicate the importance of playgrounds, 
baseball fields, and trails as activity areas conducive to youth park-based PA. Implications for 
health promotion practice or research should consider how playgrounds, baseball fields, and trails 
located in parks might be designed, maintained, and promoted to encourage greater opportunities 
for youth PA. Supporting amenities such as shade, picnic tables, trash cans, and grills should also 
be taken into consideration when designing safe and attractive multi-use parks for all ages. Further, 
as this study only explored park-based facilities, future research should comprehensively examine 
youth’s access to PA promoting features and amenities (i.e., school playgrounds) within their 
neighborhood. 
Due to the findings that park features can be important to youth park-based PA, it is 
important to investigate beyond mere availability of features. A study by Colabianchi et al. (2009) 
reported that the quality of play spaces, specifically playgrounds, influences their use. Future 
research should account for overall park quality as well as the quality of individual park facilities 
and amenities. Moreover, similar to a recent study of specific playground attributes by Colabianchi 
et al. (2011), it may also be beneficial to examine the detailed design elements of certain key park 
features (e.g., slides vs. swings, colors, shade, etc.). Additionally, research suggests that differences 
exist in youth PA by age and race. Due to small sample sizes, we were unable to examine 
relationships according to age or race in the current study. Reduced sample sizes also prevented us 
from examining park features and amenities by gender. Future studies should evaluate park 
determinants of youth PA within various gender, age, and racial groups. 
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Due to dispersion of youth across the city, we were unable to utilize multilevel modeling to 
determine potential neighborhood level effects in this study. Future research should examine a 
larger number of youth within defined neighborhoods to determine possible neighborhood 
contributions (e.g., street connectivity, land use diversity, residential density, etc) that may impact 
youth PA levels. 
Finally, youth demographic and socioeconomic disparities in availability and access to 
parks and recreation areas have been recognized as an important research endeavor (Taylor, Floyd, 
Whitt-Glover, & Brooks, 2007). Future research should further examine youth disparities in park 
availability, features, and quality within racially and socioeconomically diverse neighborhoods, 
and how these may influence PA of the youth therein.  
This study examined the association of park proximity and park features with the PA levels 
of nearby youth. The present findings support previous research indicating that parks are valuable 
community resources that can play an important role in the battle against rising rates of obesity and 
chronic disease in youth across the country (Bedimo-Rung et al., 2005; Sallis & Glanz, 2006; 
Kaczynski & Henderson, 2007; Potwarka, Kaczynski, & Flack, 2008; Mowen, Kaczynski, & 
Cohen, 2008). The results showed that both proximity and specific park facilities and amenities 
were positively associated with an increased likelihood of nearby youth achieving PA 
recommendations.  
Conclusion 
This study contributes to the literature in several ways. First, it examined proximity with 
three variables –  closest park, total number of parks, and total park acreage. This method allowed 
inclusion of all parks within a 1 mile buffer to be included in analyses as opposed to only looking 
at a youth’s closest park. Second, this study captured data for a wide variety of park facilities and 
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amenities. Finally, this study is one of only a few studies to date to specifically examine the 
association of attributes such as park proximity and features as they relate to youth PA.   
Better understanding the ways in which park and neighborhood characteristics are 
associated with PA among children can inform future research and environmental and policy 
changes aimed at improving the use of open spaces and reducing obesity amongst youth. Investing 
in accessible, well-designed, and maintained parks can contribute to population-level youth PA 
promotion and can help to ensure the well-being of generations to come. 
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